esp@cenet - Document Bibliography and Abstract 



1/1 ^— V? 





LANE DEVIATION PREVENTING DEVICE 



Patent Number: 
Publication date: 
Inventor(s): 
Applicant(s): 



JP2001310719 
2001-11-06 

MATSUMOTO SHINJI; KIMURA TAKESHI; NAITOU MOTOHIRA 
NISSAN MOTOR CO LTD 



Requested Patent: □ JP2001310719 
Application Number: JP200001 26866 20000427 
Priority Number(s): 

IPC Classification: B60T8/24; B60R21/00; B60T7/12; B60T8/58; B62D6/00; G08G1/16 

EC Classification: 

Equivalents: 



PROBLEM TO BE SOLVED: To provide a lane deviation preventing device capable of preventing lane 
departure in a good response, improving running safety in a lane deviation state, and improving 
cognitivity to a driver. 

SOLUTION: This lane deviation preventing device comprises a deviation discriminating means for 
discriminating that an own vehicle is to deviate from the running lane, and a braking/driving force control 
means for generating a yaw moment in an avoiding direction of the deviation using a braking force 
difference between right and left wheels when the departure discriminating means discriminates that the 
own vehicle is to deviate from the running lane. 
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P s f 1 =Pm + AP s f 

Psfr = Pm -(12) 
P s r 1 =Pm r +AP s r 
P s r r = Pm r 

3) SlSmi ( Y g ^ Y g 1 ) T'*> »3 . i^Si^-fflltC 

mtJ:^ t LT*.-"^^ (lfl!.|<|<!iref|) 

Psf 1 =Pm + APy aw+AP s f 

P s f r = Pm + APy aw —(13) 

P s r 1 =Pm r +AP s f 

P s r r = Pm r 

APyaw=Ky- |<^ref-^| -"(M) 

^$-ti:-i>. ::C:T'KyliSiJSPir-^>'T'J>0. SjIVIcJ: 

[00 60] «!<^r--yrs 1 0 8T'(±, igift^<7)|EU 
:>]*<»:ai$^t.5.. **5S<7)J^®lT'{i:, x-r-yTSlO 

(ssxov ^;^MSTvos^io) . -eofficois-^ 

g;?.n-y h;uraSTVOSS:iS^f ■!>. 

1) .Hfillll (YgSYg 1 ) T'*>'3, SeEj'Uffilt; 
ilflJiL J; a i: tTV^«>J^ (I^KI-^refl) 
TVOS = 0 -(15) 

2) -eofficT)!!^ 

TVOS = Acc -(16) 
[006 1] ^<^x-yrS 1 0 9T-«i, ±iei®$ijt& 

[0 0 6 2] immsmMm'\ 



•••(10) 

[0063 ] L/l:*^-:)-C, X-f -vrS 1 0 SiOmHiSffit 
*'Jilri::^7"-yrS 1 0 4 <7)®iE#A^miS^B#-C'{i^: V. 

ti. XT- y7*S 1 0 6— ;^f- yrS 1 0 7— ^T^ yrS 
1 0 S^7.=r yTS 1 0 9^i:ji;^, jSKSrEiS^S*- 
[61123 y h J^-r J: 0 ic«-llc7)0JIEBS:>]A< 
$ijffli$ ^1, 07-09 ^z^-ti. 0 \,z , itit^fifi^^telll 

[0064] -r=5:i?*> , mMmsWt:\ 72?-' 
Fout=ON<!Oi*-&{i. 07lCS<^J:dtC. SgH- 

M s 3&<iS^<lM s 1 J: O W^$ t ±ia(6) . (7)s<: 

^fflMs 1 iO^'c^v^ii^Ji, Jiie(S).(9)5(:(c^-rJ: 

[0065] WSMIiZ'&m.i. d t LTV^S^ 

mhif^^f\. (it(ii)#.^) . J; -:>■?:. i^Ea* 

[0066] ifc, .f-MlsIT-J) 0 , iSm^'t-iiltCjg 
*^i^i6^>ix (5t(l3).(l4)#HS) , ^ixtcioT. ism 

[0067] ( m&comm 2 ) mm<omm 2 imnim 1 
0. iiiztm(D^mizMmi-h^msm±mm.x'h 

[0 0 68] t-r. m^^mm-r?}. mioimm^ 

.^m&(^mm 2 x-a , m 1 ic*t-iisfic=:>j^« 1 <^«fi£ic 

0-7 8 0 *^<^<7)J«»S h/U^'fg'^ft-f-T r e f izmtX 
x-^ 5 8 A»4.<7)i*flt^| 6'c0fi^<±«9t3 :^ h D-5 8 

oi:mLxmm}mm^yha-y5oi,ztii:fj^ti 
^. mcommi, mi^z^-tm^cr>mm tnmx-hh 
(^x-mR^'-M^-r^, 

[0069] :i^m(r>mm2X'\t. m.^mm^m±-th 
-9 5 6^^th:iiix\ m^<.zxhnm.n<r>^m^m. 

^'5 8lcJ:0tT3c:t*«-C-#^ {x^-^'iT-rmmt.tz 
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( 0 0 7 0 3 $ mM^^j:t'X'MW:Oim^wmt 

Mdg^^v5:-yhfri>. mi,ztj)K)mum^tT 

[007 1] {^mcomms ) m&<r)mm3i,m-^mi 
2. i3i,zs£m<r)wmnm-rhM.m.mm53iMm.x'h 

[ 0 0 7 2 ] . IIM<^J^® 3 T'^$'JIBI&:']*Jffll*!^ 

tcOV-iTt. ;^T--yrS 1 0 3i:XT--yrS 10 7$:!^ 
v^Ts SJiBi!j:'3$iJffll3i^ha-7 5 0t=J:Oll^f$ixi> 

mT$)h. HIT. m^^^m^-^tsxy'-yTs i o st 
XX "/rs 1 0 7tcov'>TgiB^-r-S.. 
C 0 0 7 3 3 •/ r s 1 0 3 Tti. »^jgaM*'JBr*^=ff 

■r. si^<axo^-fk4dx$:aajL. »ta4t'osgfiiL 
u t $r»:5i:tct^vA»ai-ri. (Ei4#Bg) . 

Tou t= (L/2-X) /dX -(2) 
tzfzL. Tout STmax (S^fflU S -y h : OffM 

^) t-ri.. ^ciT-. uim-wmx'h^. ^^7<nm^ 

1, Ts2tTout5:it®L. jS18i^tgttU''OU F o 

u tS:, 

Tou t<Ts 2 i:^^o7^v:«■&•■•3M^^O^tgtt*^;^V^i: 
fJBIrU, Fout=2 

Ts2<Tout<Ts 1 t^-5;t*^-imc0^t&l± 
*i*l>i:WBTL, Fout=l 

To u t 1 <nm^-mu<ni^m'&t/i^x\^tpm 

Ls F ou t = 0 

t-th. ZZX\' Ts 1 , T s 2li-^mt-t^'£.'mi 
;?>xvrs 1 0 2-t-fML3tJS111^^^5r*'JBitcfD 
tT, S«eI3<0J®-&tc{±, W^izUmifiimt?>Xolz 
Tsl. Ts 2^/jN$<^-r.|.^i: LTt J:v\ ^JJO 

^tx'f -y^^tkML. mmizwomf^mztxa 

ic«IS!{ax i 0JgBtt:^ri6]D out iMffi-t?. ( d o u t 

= right or 1 e f t ) . i/t , T s 1 <±T s 



2J:0:^#v^fflCiSS-ri.. *^iS<7)J^®3T-{i. 
{4Xt'!-i^^{ttdX*»t>jgJMr¥']ISTLTV^|>*\ 

*«flfePI#J: 0 . m:f]<r>m.mz:mt^ h^rST o u t 2:^ 
aI■ri.tOi:tTtJ:v^. 

[0 0 74] >?.x-yrsi 0 7-C'«±, mfSi'si^iti^^ 

Ms. tiJiX/-7X^-i^V yr^ZPm, ;^-fyr SI 
0 2T'*'M$ix^c*S[H»t®l;E-t-C#lii<7)@SMl&?SS 
Ps i {^;t^*4«-f!lSr*-r. ) *-'»JiJ$tiS. iSfiJi^ 
mitU^l'F o u t = OtOit^Ji, #lfe<7)B^SlJl!j?gS 

Psf l=Psfr = Pm ••(5) 
Ps r 1 =Ps r r = Pmr ■■■((>) 

1±U-'<JUF o u t = 1 OJ^-&{±. (5).(6)-C-«aj$iX7t 

^JSffPOiO/hSv^ffiT'^b^S^t;, POtclS^f 
^. 3gMnrtgttU'<yuFout = 2<o*&«±, g 
m3—^-:?(^y'h<r>±^^izmtx. Baa-^-;^^' 

h A^iS^il J: K) /Jn$ V ^Jl-^{i:mi^2?&tSiO©Ji3j^j teller 

^^■t. ^^mji*)±^^^i^'^iimiktE^i^x'%mt> 

^i:^^-ti>^^l,z-t?> (ll2<7)X-r-yrs 1 07i: 

[0075] a±.mBM Lti xdi,z, mmcomm s x-a . 
imj'^mmizmtxmM^m^i'^juipmL. ^ 

<^v^*f^tgttA<^,S tfiJ^$ix/::J®-& ( F o u t = 

1 ) izii. umM^^±^ti^j:^^mmxMmmEEimib 

^tmM^tLfz^-^ ( F o u t = 2 ) mwLmmmm 

[0076] ztiizj: . '£^i;xti>zmmi}iimLx 
immizm±> L^^r^-thzt tmii- (>tii.tki>i,z. 

1^. ^if)mmM^^^ti^j:^^^mx'mwimE.imi!b(y 
tix^'^i>fciif>. mms5WSiz:iSif>?>ztifiX'^. msti 
mm-r^mm^x'o^m'jiziffo ztt^miz^j:^. 
[0077] (m&<7)mm4 > mm<^mm4 im^m i 
2.14 izaeM<r>^mzMm-t^mmim±mm.x'h 

[ 0 0 7 8 ] ^/c. T<0SiJiBi!i:?3$f]ffllJQ:S 
i-ov^Tt, ;^x-yrs 1 03i:;^f--yrs i oi^m 
v^T. $iJIEi!i:<3$iJfflln:^hn-7 5 0tcJ:'9^ff$tLi) 

mmra y v h.<n-m<n 7 o-^ ^ - h ?r*-ria 2 1 isi 

«T-$>.|.. ^n:, x-f yrS 1 0 7 {20V ^T (iHMOJg 
®3t|SI«T'S)&. UT. S^SmSr-irtfXx-yrS 



Q 
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1 OSlcoV^TUiBJ-tl.. 

[0079] Z.ff)mi(^Mm4X'ii. 0 1 1 tcS^f J: 0 

ic. |l!lc7)mi«ilL£7)l*]ffii{c, {SM(r)m^i^L' iWo 

[0 0803 :}^.T- vys 1 0 3T-«. )llffii-rs*-c«oi£ 

Tout 2<T sbts:-ytzi^'^ 
Tout2STs. ToutKTs 
To u t 1 STsO%& 
t-Th. ZZX\ Ts<4— ^ffik-r-&4eJS»i^r<, ;:?.-r 

m<D^-^i>zi±, ^izpmt^mrt^ j: o {ct s 2:/Jn$ 

:6-|6lDoutt!|aJBTl"S (Dout = r i ght or 
left). 

[0081] :i^mm(omm4 i,zxtn£. ^mmifimmc^ 

mi£iliL*>4>3Mi-r-S°rtg1t«i«<=5rv^*^ iEStOSIS 
tc«4jgK^fgtt^'<;U2i:fJ^$ii^7ti6. ■^tS^T$v 

$fL. mmmmi^i!bx}5<<^:^t-t?>. ztLizXr> 
X . •£^ma±.izmsiLmm>mi:'<T o:it^m±L. mx; 

miz t ^Xcom*> U S ^im-t^ t *«^tgfc:<i:S b b 

tic, mm,^m^-ri>fzibcommtii:^±-rh!Bmf)^± 

ibi^tiX^^ifzib. mmm^^t:lSi^i>ZbiJ'X'^ . iS 

[0082] ( mmcomm s ) m^<7imm. 5 um^m 1 
5 iznmff)^mi>zMiB-ti>m.Wimm±mm.Tt) 0 , n 

(±, 12 1 IZTrrTi^XT-^^^bmmX'h 0 . HS^^t/tcittBJ 
[0083]^/i,lll2 {i^McOJg® 5 T'CO$iJ|gl!j:tl 

y ho-7 5 0 1 i oll^f ^ii-ssiJffliro^^A 

J&S(COV>T<4, X-T'/rS 1 0 0— J^r yTS 108 

lz-z>\,^x^i. m2i,zn'^i-m:mcr,mmi bmmx'hh . a 

T. ;?>x-yrs 1 0 9S.l/^-r-yrS 1 1 OtCOV^TlK 

[00 84] ;?.7^'y7*S 1 0 9T'{4. ;?.r-yrS 1 0 7 
T-»tli$tv^cSS$iJi6?fitEP s i *<8fr^6*)^:Jg^<iP s 

mms.ps nzML. m^<ommtdi,zx. a^jSES: 



Tou t 1 = (L* /2-X) /dX -(18) 
Tou t 2= (L/2-X) /dX -(19) 
TtTt'L, Tout!. Tou t 2^Tmax (fi:>cffi'J 

: owmm) b-th. iXizmimmL^^^mrs 

tTout 1. Tou t2S:Jt©L. iilft^ggttU^P 
F o u t 5:. 

•••F o u t = 2 
b^nt:^'^ — Fout=l 
— Fout=0 

APdti«$-e-s. z<r>mmtdii, Kij^mizj:-:>x 

mm^^^-ti,(r)i}<sB^x'hi>fzi^. $'j»^s*«tg^ 
mi,zMLxjmu^^m&<Dmm^z^M-t^, trz. m 

^$-ti-*:*:#$APd(4. aSSJt&JSff P s i J:0/h§ 

^^miz&ifix. mi±mcos.:h^it^bmzmc7)m:b^^\: 
[0085] ;?.-r -yrs 1 1 ox'ii. iieass 

Ps iiiit/aSIBlbh/l'^Te sCiBbT. 

3L-^yh5i5Xxmmh/u^^mm^yha-^6oi,zm 

[ 0 0 8 6 ] , HfficOJg.^ 5 J:il<i\ iUffiifM 

iSffiiSr iHlJS-t ^ :^rrS] 3 -p< h i. C i: T'^ 
nmmi}^i^<^imi\3i'MX'^ ^ 1 1 1 (c. ±ia$ij»:^ S: 

mi>zn Lx^nm^ifii^iomiiiimizmm^-t^ z b 

[0087] (.%m<^mm6 ) mM<r>j&m^eiimm i 
e\,zim.cr)mn\.znm^hMmMmj±mm.x'h^ . m 

{±.111 tc*^v-;^-r A b m^X'h . &rsm/i>zmm 

[ 0 0 8 8 ] * ^J6c7)J^ffi6 T'iOSJIgUi^WffllJ&a 
lCOV^Tt±, XT--yrS 1 09$:M5#. Ell 2lC^-r$iJ 
IBi6:*J©Jf«3:^M3-9 5 0CJ: <0^^tii>mmTa 
yyM.<r>—m<r>y'o-^^-VbnuX'hh, OT. ;^ 

f- yrSl 0 9\,Z'O\\xm^-th. 
[00 89] ^.T-yTS 1 0 9T'(±, ;^x-yrS 107 

•ci[ai?n;tassij»)?gEP s i ijmmmtcn^^p s 

iSXB t d *3 J: i;^St<0«SA P d A^iMii^SB^ratciC 

[0090] mnt<ii<nmt<r)^'t-H<r>—mi. mi a 

(-f ) C^-r. JSWt d<7)li(±, igffii^SD^^Tou t 
i:U&v^fi|Ts^:0^^c^EtTSi6^><^, L§v^fi|^3^^ 
LT3fefi^^^ iSB^HA^JS < tzoixr , S«S t d *<J: 0 
/J^$^^^l^c^&J:^^c^tf5^,^^S. 014 (o) 
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14, jSBJ^SII^T o u t t # V^^iT s i:<^)lltcC't 

[ 0 0 9 1 ] ^^C, SiJll^aoff^J$fJfflIi:::^-x htC^feJt 

c 0 0 9 2 ] «£oT, m&<r>mmeizj:ixi£. mtmm 
mm,^:mmi-i>ij\^i,z3-^-:>t y h^^-rs c: i: -c-^ 

i^l,z^it)l Z h fj^miz^j:^ . 

[0093]!^, nsfecojg® 6 tcfcv^T . mmmm t d 

^•ll^tt, Ts-TouttCiEtTAPd<55;?pi5:Sg-fk 
CI i: J: -:> T t . w i: j&*Br«gT'3;> S . 

CI12 ] mm^mm i ic*3tt-s.si]iE»^j$fJM3 y h o- 
[03 ] mm^^-<^^-^t Lxhi^hLtz^s^nizM 
$)^h-rmxhi>, 

1 . K 2 , K a , K bcOmilVtCi^-ri. >'4ftt0-C' 

[06] Bm3-=i-j(>-hcr>%iii^i,zm^^hy^ >K 

[07 ] iijlB#{cfc(tl):©&<0©Ii»:»3^tc<J:|)*ISii6lK 
|ifejJif^ffl$-5^-r0T'S)&. 

[08] m^mfrnx-m^iji^mm'^comimizin^h 
:^mm:hmz X tmi^!m±i¥m $:s^-r0-c'3i 

[09 ] ^^[HI^^Til#-c'ifeI2I:^r[6]^l•^PJl'<tf03M5^B#^cfc{ts 



[010] mm<^mm2 iztnf ?>mi&mmHjij&m.i:7ik 

■t±ii^iy:^'rJ>.mx-hh. 
[011] lli6<0Jg®4tC*JttS«iailiLtffi««0»lll 

x'hh, 

[012] l^ific^jg®. 5 (::i5lt-& 3i(IIBI!»:J]$iJffli3 :^ h n 
- 7 J; 0 ^ § ixS ©JffliTDir 5 AOD-^cT)^ o-^ 

[013] m&<^mm5i.zin'fhmmms^itm^mx' 

^wmz:mm'W^f^'.zm \:,xm^-thtzihcr>t&MW&: 
mx'ibh. 

10,20 ^ HiJ^ 
3 0. 4 0 1£^'im 
11,21,31.41 

12, 22, 32, 42 y-f 

13, 23, 33, 43 W^-^^f 

1 yx^-^^yiv 

2 y—:K9 

3 'J if- A 

4 -^X^'v-U^'rJ^ 

5 3 fjf^/^*i!lDag-b^-9- 

5 6 TJ^-fe/UMS-feV-t 
50 ayhX3—y 

6 xyi^':/ 

8 

6 0 ffiIljb;U^SiJffll3Vhn-5 
5 5 v- U ^'^jgff-fe 

5 1 

70 X^^53:^ho— 9 

5 8 iiflSr^^^j.x-^' 

54 3 — l^'f 

5 2 fs^n-^yv 

5 7 yf- 
80 ^fl6=i:^hn-5 
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^sl02 
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^slOS 
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[114] 



«^(fl: x(t) x(t+i>=x(t)+t-dx 
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CI25] mi] 




[@8] [[19] 
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si 03 
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